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Abstract: Research on the importance of the family environment on children’s health behaviors
is ubiquitous, yet critical gaps in the literature exist. Many studies have focused on one family
characteristic and have relied on variable-centered approaches as opposed to person-centered ap-
proaches (e.g., latent profile analysis). The purpose of the current study was to use latent profile
analysis to identify family typologies characterized by parental acceptance, parental monitoring,
and family conflict, and to examine whether such typologies are associated with the number of
movement behavior recommendations (i.e., physical activity, screen time, and sleep) met by children.
Data for this cross-sectional observational study were part of the baseline data from the Adolescent
Brain Cognitive Development (ABCD) study. Data were collected across 21 study sites in the United
States. Participants included 10,712 children (female = 5143, males = 5578) aged 9 and 10 years
(M = 9.91, SD = 0.62). Results showed that children were meaningfully classified into one of five
family typologies. Children from families with high acceptance, medium monitoring, and medium conflict
(P2; OR = 0.54; 95% CI, 0.39–0.76); high acceptance, medium monitoring, and high conflict (P3; OR = 0.28;
95% CI, 0.20, 0.40); low acceptance, low monitoring, and medium conflict (P4; OR = 0.24; 95% CI, 0.16,
0.36); and medium acceptance, low monitoring, and high conflict (P5; OR = 0.19; 95% CI, 0.12–0.29) were
less likely to meet all three movement behavior recommendations compared to children from families
with high acceptance, high monitoring, and low conflict (P1). These findings highlight the importance of
the family environment for promoting healthy movement behaviors among children.
Keywords: latent profile analysis; physical activity; sleep; screen time; family environment; children
1. Introduction
The Canadian 24-h Movement Guidelines recommend that children and youth (5–13 years)
accumulate a minimum of 60 min of moderate-to-vigorous physical activity per day, engage
in no more than 2 h of screen time per day, and obtain 9–11 h of sleep per night [1]. Meeting
these recommendations is linked to favorable body composition [2], lower cardiometabolic
risk scores [3], favorable psychological well-being [4], higher global cognition scores [5],
lower impulsivity scores [6], and lower depressive symptoms [7]. Many factors are impli-
cated in the development and maintenance of these movement behaviors. One factor that
plays a powerful role in shaping children’s health behaviors is the family environment [8,9].
Parenting practices generally refer to the specific acts of parents when attempting
to socialize their children and can include parental acceptance (e.g., affection, approval,
warmth, and support) [10] and monitoring (e.g., knowing where and with whom the
child spends her time). These parenting practices safeguard children from risky health
behaviors, promote positive health outcomes [11], and play a crucial role in children’s
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movement behaviors according to a recent consensus statement [12]. Numerous studies
show positive associations between parental encouragement and support and children’s
levels of physical activity [9,13]. The relationship between parental acceptance and screen
time remains largely unknown, though it is likely complex given the research on parenting
styles and screen time; authoritarian (low acceptance, high demand) and permissive (high
acceptance, low demand) parenting styles are linked with greater screen time among
5–10-year-olds [14]. Moreover, parental monitoring of children’s sleep, physical activity,
and media use is associated with longer sleep duration [15], greater physical activity [16],
and less screen viewing among children [17], respectively. A family environment that lacks
parental acceptance and supervision can lead to problems in several aspects of children’s
health, such as sleep problems due to worry [18], increased time spent being sedentary,
and increased reliance on screen devices.
In contrast to protective family factors, family conflict is considered a risk factor that
may hinder children’s ability to meet the 24-h movement behaviors. Family conflict refers
to openly expressed anger, aggression, and disagreement among family members [19],
and it is believed to interfere with parenting ability [20]. Empirical evidence supports
the notion that parents in high-conflict families may be unable to monitor their children’s
physical activity, media use, and sleep habits. Family conflict is frequently linked with
sleep disruptions and poor sleep quality in children [21,22]. In fact, family conflict during
childhood (7–15 years) predicts insomnia later in life [23]. Marital conflict, in particular,
has been shown to negatively impact children’s sleep as characterized by sleep onset
latency, frequent awakenings, reduced sleep duration, and increased nightmares [24,25].
Associations between family conflict and media use suggest that higher family tension
is linked with greater television viewing among children [26], and that children from
high-conflict families (vs. those in less conflictual families) watch more violent electronic
media [27].
Research on the importance of the family environment on children’s health behaviors
is ubiquitous [12]. However, critical gaps exist in the literature. Many studies have gener-
ally focused on only one family characteristic or factor and its relationship with different
health outcomes. Where multiple family characteristics are examined, researchers have
often adopted “variable-centered” approaches, which assume that participants are drawn
from a single, homogeneous population. Alternatively, “person-centered” approaches—
such as latent profile analysis (LPA)—allow researchers to identify homogeneous groups,
typologies, or profiles of participants characterized by differences on variables of interest
(e.g., family environment). To date, no studies have examined different family environment
characteristics and how they relate to children’s movement behaviors. Therefore, the pur-
pose of the current study was to use LPA to identify typologies of families characterized by
parental acceptance, parental monitoring, and family conflict, and to examine whether such
family typologies are associated with the number of movement behavior recommendations
met by children.
2. Materials and Methods
2.1. Study Design
These data (N = 11,875) are part of the baseline cross-sectional dataset from the
Adolescent Brain Cognitive Development (ABCD) study, a broadly representative sample
of 9 to 10-year-old children recruited from 21 research sites across the United States. A
broad aim of the ABCD study is to track brain development of children for 10 years to
understand how different factors (e.g., environmental, behavioral, biological) impact or
alter developmental trajectories. The ABCD study is the largest long-term study of brain
development and child health in the United States. Children and their parents/guardians
were recruited by probability sampling of elementary schools within the catchment areas
of the 21 data acquisition sites. Participants with missing data were removed from the data
set. The final sample size was 10,712 participants. Ethics approval was obtained from all
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relevant institutional research ethics boards. Signed, informed consent and assent were
obtained from parents/guardians and participating children, respectively.
2.2. Exposures
Parental acceptance, parental monitoring, and family conflict were used in the LPA
analyses to create family profiles/typologies. Children’s perceptions of parental warmth,
acceptance, and responsiveness were assessed using the acceptance subscale (5 items) of
the Child Report of Behavior Inventory [28]. Items assess the extent to which children
perceive their caregiver as warm or accepting (e.g., “Makes me feel better after talking
over my worries with him/her”; “Smiles at me very often”). Items are rated on a three-
point scale, ranging from 1 (not like him/her) to 3 (a lot like him/her). Children reported
on their primary caregiver (usually the mother), who is also participating in the ABCD
study. Parental monitoring was assessed using a scale (5 items) developed by the ACBD
leadership group that assesses children’s perceptions of how often their parents: know
where they are (“How often do your parents know where you are?”); who they are with
(e.g., “How often do your parents know who you are with when you are not at home and
away from home?”); communicate with them (“If you are at home and your parents or
guardians are not, how often do you know how to get in touch with them?”); and know of
their upcoming plans, and family dinner frequency. Family conflict was assessed using
the conflict subscale (9 items) of the Moos Family Environment Scale [19]. Items assess
the amount of openly expressed anger and conflict among family members using a true or
false response scale. For each measure, items were summed, whereby higher scores reflect
more acceptance, greater parental monitoring, and more conflict. Internal consistencies for
the acceptance, monitoring, and conflict scales were acceptable (ω = 0.86, ω = 0.62, and
ω = 0.83, respectively).
2.3. Outcomes
The movement behaviors served as the outcome variables. Physical activity was
assessed using one item from the Youth Risk Behavior Survey [29], wherein children
reported the number of days per week they were physically active for at least 60 min.
Screen time was assessed using the child-reported Youth Screen Time Survey (12 items),
which was developed by Barch et al. [30]. Items assess how much time children spend
on different types of media (e.g., watching shows or movies, texting) on both a typical
weekday and weekend day. Daily recreational screen time was calculated by taking a
weighted average of the weekday and weekend screen time items: (sum of weekday screen
time in decimal hours × 5) + (sum of weekend day screen time in decimal hours × 2)/7.
Sleep was assessed using one item from the Sleep Disturbance Scale for Children [31].
Parents reported the number of hours of sleep their child obtained on most nights. For
each movement behavior, children were coded as either 1 (meeting the guideline) or 0 (not
meeting the guideline) and were then used to create three separate dichotomous variables:
(1) 0 recommendations met vs. ≥1 recommendation met; (2) 0 recommendations met vs.
≥2 recommendations met; (3) 0 recommendations met vs. 3 recommendations met.
2.4. Statistical Analyses
Statistical analyses were conducted using a multiphase approach. First, we used LPA
to determine whether participants could be classified into meaningful profiles based on the
three dimensions of family environment (i.e., acceptance, monitoring, and conflict). Scores
on acceptance, monitoring, and conflict were standardized and used in the LPA, which was
conducted in R using the mclust package [32]. We used an iterative process to identify the
optimal number of profiles whereby we started with a 2-profile solution and sequentially
added profiles. Various criteria were used to identify the best fitting model, including the
Bayesian Information Criterion (BIC), Consistent Akaike’s Information Criterion (CAIC),
the Sample-Adjusted Bayesian Information Criterion (SABIC), and the Bootstrap Likelihood
Ratio Test (BLRT). Lower BIC, CAIC, and SABIC values indicate better model fit, whereas
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the p-value generated for the BLRT indicates whether the solution with more classes or
fewer classes fits better. Classification accuracy was evaluated using entropy, whereby
values close to 1 indicate improved classification precision. Once the best-fitting profile was
identified, multilevel logistic regressions were used to examine the association between
family profiles and meeting the 24-h guidelines. All models were adjusted for age, sex,
ethnicity, and family income and included study site as the random intercept.
3. Results
3.1. Latent Profiles
Latent profile models comprising profiles 1 through 5 were fit to the data. Model
fit indices for each profile are shown in Table 1. The five-profile solution was selected as
the best model as it had the lowest BIC, CAIC, and SABIC values, a significant BLRT p-
value, and the highest entropy value. Means and standard deviations for the five-solution
profile are displayed in Table 2. Profile names were selected based on means of each
variable and defining differences between profiles. Consequently, families in our sample
were labelled as: high(H)-acceptance, H-monitoring, low(L)-conflict (P1; n = 1465; 12%); H-
acceptance, medium(M)-monitoring, M-conflict (P2; n = 3095, 26%); H-acceptance, M-monitoring,
H-conflict (P3; n = 3357, 28%); L-acceptance, L-monitoring, M-conflict (P4; n = 1895, 16%); and
M-acceptance, L-monitoring, H-conflict (P5; n = 2020, 17%). Figure 1 displays a plot of the
scaled means for each of the five latent profiles.
Table 1. Model fit indices from latent profile analyses.
Solutions BIC CAIC SABIC BLRTp-Value Entropy
1-Profile 97,839.01 97848.01 97810.41 - 1.00
2-Profile 88,667.48 88684.48 88613.46 0.001 0.745
3-Profile 84,198.61 84223.61 84119.16 0.001 0.820
4-Profile 81,853.51 81886.51 81748.64 0.001 0.737
5-Profile 79,035.78 79076.78 78905.48 0.001 0.843
Note. BIC = Bayesian Information Criterion; CAIC = Consistent Akaike’s Information Criterion; SABIC = Sample-
Adjusted Bayesian Information Criterion; BLRT = Bootstrap Likelihood Ratio Test.
Table 2. Descriptive statistics for parental acceptance, parental monitoring, and family conflict for the 5-profile solution.
Profile
Acceptance Monitoring Conflict
M SD M SD M SD
P1: H-Acceptance, H-Monitoring, L-Conflict (n = 1462) 15.00 0.00 24.07 0.80 0.00 0.00
P2: H-Acceptance, M-Monitoring, M-Conflict (n = 3095) 15.00 0.00 22.87 1.67 1.33 0.87
P3: H-Acceptance, M-Monitoring, H-Conflict (n = 3357) 14.34 0.47 22.17 1.93 2.90 2.07
P4: L-Acceptance, L-Monitoring, M-Conflict (n = 1895) 11.45 1.62 20.44 2.98 1.72 1.73
P5: M-Acceptance, L-Monitoring, H-Conflict (n = 2020) 13.02 1.10 19.89 2.98 3.50 2.01
Note. Ranges (minimum and maximum) for acceptance, monitoring, and conflict were 9–15, 5–25, and 0–9, respectively. H = high,
M = medium, L = low.




Figure 1. A visual depiction of the differences among the five family typologies. Mean of the 
standardized values are plotted. P1:HHL = H-acceptance, H-monitoring, L-conflict; P2:HMM = H-
acceptance, M-monitoring, M-conflict; P3:HMH = H-acceptance, M-monitoring, H-conflict; P4:LLM = L-
acceptance, L-monitoring, M-conflict; P5:MLH = M-acceptance, L-monitoring, H-conflict. 
3.2. Association of Family Profiles with Number of Movement Behaviors Met  
Table 3 shows the odds ratios for associations between family typologies and num-
ber of movement behaviors met. Results showed that children from families with H-ac-
ceptance, M-monitoring, M-conflict (P2; OR = 0.54); H-acceptance, M-monitoring, H-conflict 
(P3; OR = 0.28); L-acceptance, L-monitoring, M-conflict (P4; OR = 0.24); and M-acceptance, L-
monitoring, H-conflict (P5; OR = 0.19) were at lower odds for meeting all three movement 
behaviors compared to children from families with H-acceptance, H-monitoring, L-conflict 
(P1; referent group). Similar results were found for the remaining recommendation cate-
gories; indeed, children from families with less-than-ideal functioning (P2–P5) were at 
lower odds for meeting ≥2 recommendations and ≥1 recommendation compared to chil-
dren from families with H-acceptance, H-monitoring, L-conflict. Notably, the results 
showed that the odds of meeting a movement behavior category progressively de-
creased as family functioning worsened. For instance, the ORs for meeting ≥2 recom-
mendations were 0.77, 0.49, 0.42, and 0.28 for children from families with H-acceptance, 
M-monitoring, M-conflict (P2); H-acceptance, M-monitoring, H-conflict (P3); L-acceptance, L-
monitoring, M-conflict (P4); and M-acceptance, L-monitoring, H-conflict (P5), respectively. 
Furthermore, within a given family typology, as the number of recommendations met 
increased, the odds ratios decreased. For example, the odds of meeting ≥1 recommenda-
tion, ≥2 recommendations, and 3 recommendations for children from families with M-
acceptance, L-monitoring, H-conflict (P5) were 0.54, 0.35, and 0.19, respectively. 
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3.2. Association of Family Profiles with Number of Movement Behaviors Met
Table 3 shows the odds ratios for associations between family typologies and num-
ber of m vement behaviors met. Results showed that children from families with H-
acceptance, M- onitoring, M-c nflict (P2; OR = 0.54); H-acceptance, M-monitoring, H-conflict
(P3; OR = 0.28); L-acceptance, L-monitoring, M-conflict (P4; OR = 0.24); and M-acceptance,
L-monitoring, H-conflic (P5; OR = 0.19) were at lower odds for me ting all three movement
behaviors compared to children from families with H-acceptance, H-monitoring, L-conflict (P1;
referen group). Similar results were found for th remai ing recommendation categories;
indeed, ch dren from families with less-than-ideal functioning (P2–P5) were at lower
odds for meeting ≥2 recomm ndations and ≥1 recommendation compared to children
from families with H-acceptance, H-monitoring, L-conflict. Notably, the results showed that
the odds of me ting a movement behavior ategory progressively decreased as family
functioning worsened. For instance, the ORs for meeting ≥2 r commendations were 0.77,
0.49, 0.42, and 0.28 for children from families with H-acceptance, M- onitoring, M-conflict
(P2); H-acceptance, M-monitoring, H-conflict (P3); L-acceptance, L-monitoring, M-conflict (P4);
and M-acceptance, L-monitoring, H-conflict (P5), respectively. Furthermore, within a given
family typology, as the number of recommendations met increased, the odds ratios de-
creased. For example, the odds of meeting ≥1 recommendation, ≥2 recommendations, and
3 recommendations for children from families with M-acceptance, L-monitoring, H-conflict
(P5) were 0.54, 0.35, and 0.19, respectively.
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Table 3. Associations between predictors and number of movement behavior recommendations met.
≥1 Recommendation ≥2 Recommendations 3 Recommendations
Predictors OR 95% CI p OR 95% CI p OR 95% CI p
(Intercept) 70.73 30.20,165.67 <0.001 40.96
13.58,
123.51 <0.001 1.58 0.18, 13.76 0.677
Age (decimal years) 0.71 0.66, 0.77 <0.001 0.63 0.57, 0.69 <0.001 0.66 0.55, 0.79 <0.001
Sex
(ref: girls, n = 5142) 1.20 1.10, 1.31 <0.001 1.43 1.27, 1.61 <0.001 1.18 0.94, 1.49 0.148
Ethnicity: African Americans a
(n = 1503) 0.27 0.18, 0.41 <0.001 0.17 0.10, 0.27 <0.001 0.19 0.06, 0.58 0.004
Ethnicity: Caucasians a (n = 5861) 0.65 0.44, 0.96 0.032 0.72 0.46, 1.12 0.145 1.40 0.55, 3.55 0.477
Ethnicity: Hispanics a
(n = 1765) 0.36 0.24, 0.54 <0.001 0.31 0.20, 0.50 <0.001 0.29 0.10, 0.79 0.015
Ethnicity: Multiracial a (n = 1367) 0.43 0.29, 0.64 <0.001 0.43 0.27, 0.69 <0.001 0.61 0.23, 1.61 0.318
Family income (1–10 scale,
M = 7.24, SD = 2.42) 1.14 1.12, 1.16 <0.001 1.28 1.24, 1.32 <0.001 1.41 1.31, 1.53 <0.001
Family typology: P2 b 0.81 0.69, 0.95 0.012 0.77 0.63, 0.94 0.012 0.54 0.39, 0.76 <0.001
Family typology: P3 b 0.62 0.53, 0.73 <0.001 0.49 0.40, 0.59 <0.001 0.28 0.20, 0.40 <0.001
Family typology: P4 b 0.54 0.45, 0.64 <0.001 0.42 0.33, 0.52 <0.001 0.24 0.16, 0.36 <0.001
Family typology: P5 b 0.54 0.45, 0.64 <0.001 0.35 0.28, 0.44 <0.001 0.19 0.12, 0.29 <0.001
Note. P2 = high-acceptance, medium-monitoring, medium-conflict; P3 = high-acceptance, medium-monitoring, high-conflict; P4 = low-
acceptance, low-monitoring, medium-conflict; P5 = medium-acceptance, low-monitoring, high-conflict; a reference group = Asians (n = 216);
b reference group = P1 (high-acceptance, high-monitoring, low-conflict).
4. Discussion
The purpose of this study was to identify typologies of families characterized by
parental acceptance, parental monitoring, and family conflict, and to examine whether
these family typologies were associated with the number of movement behavior recom-
mendations met. Using LPA, we found that children from families in our sample could
be meaningfully classified into one of five family typologies: H-acceptance, H-monitoring,
L-conflict (P1); H-acceptance, M-monitoring, M-conflict (P2); H-acceptance, M-monitoring, H-
conflict (P3); L-acceptance, L-monitoring, M-conflict (P4); and M-acceptance, L-monitoring,
H-conflict (P5). Results from logistic regression analyses revealed that children from
less-than-ideal functioning families (P2-P5) were at progressively lower odds of meet-
ing all three movement behaviors compared to children from families with H-acceptance,
H-monitoring, L-conflict. Results of our study also highlight that as the number of movement
behavior recommendations increased, the odds of meeting each recommendation category
(i.e., ≥1 recommendation, ≥2 recommendations, and 3 recommendations) progressively
decreased within any given family typology.
Overall, these findings generally align with previous research, demonstrating that
families with certain qualities can either positively or negatively influence children’s health
behaviors. Family qualities that have been linked with adverse health indicators among
children include: family conflict; repeated episodes of anger and aggression; a lack of
parental availability for, involvement in, and supervision of child activities; and relation-
ships that are cold, unsupportive, and neglectful [33]. Furthermore, children from families
with M-acceptance, L-monitoring, H-conflict had the lowest odds of meeting each recommen-
dation category (i.e., ≥1 recommendation, ≥2 recommendations, and 3 recommendations).
Families with high levels of conflict are often lacking in acceptance, warmth, supervision,
and parental availability. These combined characteristics of a family have not only been
associated with a wide range of mental (e.g., anxiety, depression) and physical (e.g., aches
and pains) risks among children but also with various educational (e.g., poor academic
performance) and social (e.g., risky behavior, drinking) outcomes [33]. Children from risky
families are more likely than their peers to focus on tension reduction, distraction, and
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escape in stressful situations and fail to learn important self-regulatory skills. In contrast,
children from healthy families experience a sense of emotional security and acquire behaviors
that permit effective self-regulation. Thus, compared to their counterparts, the finding that
children from families with M-acceptance, L-monitoring, H-conflict may experience greater
difficulties accumulating physical activity, limiting screen time, and acquiring sufficient sleep
is not surprising. Family interventions aimed at reducing conflict and increasing warmth and
monitoring can help to promote the healthy development of the child.
Our findings should be interpreted while considering some limitations. The movement
behaviors were measured using subjective assessments, which can increase measurement
error and bias. More rigorous methods (e.g., objective assessments) are needed to further
our understanding of the antecedents and outcomes of children’s movement behaviors.
Finding ways to objectively measure screen time, in particular, should be a focus of future
research. While examining total time spent on screens is important, information regarding
time spent on specific platforms (e.g., Twitter, Instagram) would provide a more nuanced
insight into the health impacts of screen media use among young people. Social desirability
was not taken into account and therefore raises some concern regarding the presence
of response biases. Furthermore, the relationship between family factors and children’s
ability to meet the movement behavior recommendations is undoubtedly complex, and
therefore, intervening variables (moderators and mediators) should be incorporated in
future analytical models. Child temperament, which represents individual differences
in reactivity and self-regulation [34], plays an important role in children’s social and
psychological development. Considering child temperament when examining family
typologies and the movement behaviors may help to identify individual differences among
children that make them more or less likely to meet the guidelines.
Despite its limitations, our study has several strengths and makes important contribu-
tions to both the movement behavior and family health literature. First, a methodological
strength of our study was the use of LPA; classifying individuals, rather than variables,
into profiles revealed that families in our sample varied on acceptance, monitoring, and
conflict. Second, this study, to our knowledge, is the first to examine family typologies and
their relationship with the 24-h movement behaviors, and thus improves upon and extends
current knowledge on this topic. Findings from this study could be used to help inform
future family-targeted interventions aiming to improve movement behavior adherence
in children. Third, the family typologies generated in our study (via LPA) can be used
in future studies to determine whether similar homogenous profiles emerge across more
diverse samples. If similar profiles are identified, a theoretically meaningful taxonomy of
family typologies could be developed.
That children from families with H-acceptance, H-monitoring, and L-conflict were more
likely to meet all three movement behaviors than children from less-than-ideal functioning
families should be of interest to health researchers and practitioners. Parents/caregivers
should focus on instilling healthy habits in children in the early years of their lives as this
may be harder as children age. Some emerging research suggests that parents of children
(6–13 years) may be hesitant to impose rules restricting children’s screen time because it
could potentially lead to more conflict between the dyad as well as between siblings [35,36].
Parents have also expressed that curtailing children’s screen time would require significant
energy as they would be responsible for finding and creating alternative activities for their
children [36]. Some parents have admitted that their children’s digital media use makes
their lives a bit easier by keeping their children occupied, allowing parents to do other
activities (e.g., household chores, work-related tasks) [36]. Therefore, exposing children to
different non-screen-based activities at a young age might help to reduce parental concerns
and consequences related to implementing household screen time rules.
Another important implication of our study is that, coupled with high acceptance
and low conflict, high parental monitoring was favorably related to children’s physical
activity, screen time use, and sleep duration. This should not be confused with the notion of
“helicopter parenting”, which is a term used to describe parents who are potentially over-
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involved in the lives of their child and who micromanage their child’s life by being overly
protective and unwilling to let go [37], which is inherently different than knowing your
child’s whereabouts and activities (i.e., parental monitoring). Parents should be reminded
of this difference and aim to strike a balance when supervising their child’s whereabouts.
The notion that excessive supervision can develop into helicopter parenting has been
supported by empirical research whereby higher parental supervision was associated with
higher perceived helicopter parenting [38].
5. Conclusions
Many previous studies on the role of the family on children’s physical activity, screen
time, and sleep have examined family characteristics individually (i.e., variable-centered
approaches). Our study extends previous research by using a person-centered approach
to show how key family characteristics (acceptance, monitoring, and conflict) cluster
together to generate homogeneous family typologies. To our knowledge, our study is
the first to examine the associations between family typologies and movement behavior
recommendations among children. Results showed that children in our sample were from
one of five family typologies. Children from less-than-ideal functioning families (i.e., P2–
P5) were less likely to meet all three movement behavior recommendations compared to
children from families with H-acceptance, H-monitoring, and L-conflict. Additionally, results
showed that the odds of meeting the movement behavior recommendation categories
decreased as the number of recommendations met increased. These findings highlight
the importance of the family environment when promoting healthy movement behaviors
among children.
Author Contributions: Conceptualization, M.D.G. and L.P.-R.; methodology, M.D.G., J.D.B., M.S.T.,
and L.P.-R.; formal analysis, M.D.G., L.P.-R., and J.D.B.; writing—original draft preparation, M.D.G.;
writing—review and editing, L.P.-R., J.D.B., and M.S.T.; visualization, J.D.B.; supervision, L.P.-R. All
authors have read and agreed to the published version of the manuscript.
Funding: The ABCD study is funded by the National Institute of Health. L.P.-R. was awarded The
Jenny and Antti Wihuri Foundation and The Yrjo Jahnsson Foundation, Finland.
Institutional Review Board Statement: Ethics approval was sought from the Adolescent Brain
Cognitive Development (ABCD) study and obtained from all relevant institutional research ethics
boards.
Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish this paper.
Data Availability Statement: The data that support the findings of this study are available from the
ABCD study, but restrictions apply to the availability of these data, which were used under license
for the current study and so are not publicly available. Data are however available from the authors
upon reasonable request and with permission of the ABCD study.
Acknowledgments: Data used in the preparation of this article were obtained from the Adoles-
cent Brain Cognitive Development (ABCD) study (https://abcdstudy.org), held in the NIMH Data
Archive (NDA). This is a multisite, longitudinal study designed to recruit more than 10,000 chil-
dren aged 9–10 years and follow them over 10 years into early adulthood. The ABCD study is
supported by the National Institutes of Health and additional federal partners under award num-
bers U01DA041022, U01DA041028, U01DA041048, U01DA041089, U01DA041106, U01DA041117,
U01DA041120, U01DA041134, U01DA041148, U01DA041156, U01DA041174, U24DA041123, and
U24DA041147. A full list of supporters is available at https://abcdstudy.org/nih-collaborators.
A listing of participating sites and a complete listing of the study investigators can be found at
https://abcdstudy.org/principal-investigators.html. ABCD consortium investigators designed and
implemented the study and/or provided data but did not necessarily participate in analysis or writ-
ing of this report. This manuscript reflects the views of the authors and may not reflect the opinions or
views of the NIH or ABCD consortium investigators. The ABCD data repository grows and changes
over time. The ABCD data used in this report came from NIMH Data DOI: 10·15154/1412097.
Int. J. Environ. Res. Public Health 2021, 18, 699 9 of 10
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in analyses,
or interpretation of data; in the writing of the manuscript; or in the decision to publish the results.
References
1. Tremblay, M.S.; Carson, V.; Chaput, J.-P.; Gorber, S.C.; Dinh, T.; Duggan, M.; Faulkner, G.; Gray, C.E.; Gruber, R.; Janson, K.; et al.
Canadian 24-Hour Movement Guidelines for Children and Youth: An Integration of Physical Activity, Sedentary Behaviour, and
Sleep. Appl. Physiol. Nutr. Metab. 2016, 41, S311–S327. [CrossRef] [PubMed]
2. Román-Viñas, B.; for the ISCOLE Research Group; Chaput, J.-P.; Katzmarzyk, P.T.; Fogelholm, M.; Lambert, E.V.; Maher, C.; Maia,
J.; Olds, T.; Onywera, V.; et al. Proportion of children meeting recommendations for 24-h movement guidelines and associations
with adiposity in a 12-country study. Int. J. Behav. Nutr. Phys. Act. 2016, 13, 1–10. [CrossRef]
3. Lucas-De La Cruz, L.; Martínez-Vizcaíno, V.; García-Prieto, J.C.; Arias-Palencia, N.; Diez-Fernandez, A.; Milla-Tobarra, M.;
Notario-Pacheco, B. Movement behaviors and cardiometabolic risk in schoolchildren. PLoS ONE 2018, 13, e0207300. [CrossRef]
[PubMed]
4. Lee, E.Y.; Spence, J.C.; Tremblay, M.S.; Carson, V. Meeting 24-Hour Movement Guidelines for Children and Youth and associations
with psychological well-being among South Korean adolescents. Ment. Health Phys. Act. 2018, 14, 66–73. [CrossRef]
5. Walsh, J.J.; Barnes, J.D.; Cameron, J.D.; Goldfield, G.S.; Chaput, J.-P.; Gunnell, K.E.; Ledoux, A.-A.; Zemek, R.L.; Tremblay, M.S.
Associations between 24 h movement be-haviours and global cognition in US children: A cross-sectional observational study.
Lancet Child. Adolesc. Health 2018, 2, 783–791. [CrossRef]
6. Guerrero, M.D.; Barnes, J.D.; Walsh, J.J.; Chaput, J.-P.; Tremblay, M.S.; Goldfield, G.S. 24-Hour Movement Behaviors and
Impulsivity. Pediatrics 2019, 144, e20190187. [CrossRef]
7. Brown, D.; Kwan, M.; Arbour-Nicitopoulos, K.; Cairney, J. Identifying patterns of movement behaviours in relation to depres-sive
symptoms during adolescence: A latent profile analysis approach. Prev. Med. 2021, 143, 106352. [CrossRef]
8. Trost, S.G.; Sallis, J.F.; Pate, R.R.; Freedson, P.S.; Taylor, W.C.; Dowda, M. Evaluating a model of parental influence on youth
physical activity. Am. J. Prev. Med. 2003, 25, 277–282. [CrossRef]
9. Biddle, S.J.H.; Atkin, A.J.; Cavill, N.; Foster, C. Correlates of physical activity in youth: A review of quantitative systematic
re-views. Int. Rev. Sport Exerc. Psychol. 2011, 4, 294–298. [CrossRef]
10. Schaefer, E.S. Children’s Reports of Parental Behavior: An Inventory. Child Dev. 1965, 36, 413. [CrossRef]
11. Khaleque, A.; Rohner, R.P. Perceived Parental Acceptance-Rejection and Psychological Adjustment: A Meta-Analysis of Cross-
Cultural and Intracultural Studies. J. Marriage Fam. 2002, 64, 54–64. [CrossRef]
12. Rhodes, R.E.; Guerrero, M.D.; Vanderloo, L.M.; Barbeau, K.; Birken, C.S.; Chaput, J.-P.; Faulkner, G.; Janssen, I.; Madigan, S.;
Mâsse, L.C.; et al. Development of a consensus statement on the role of the family in the physical activity, sedentary, and sleep
behaviours of children and youth. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 1–31. [CrossRef] [PubMed]
13. Sterdt, E.; Liersch, S.; Walter, U. Correlates of physical activity of children and adolescents: A systematic review of reviews. Health
Educ. J. 2013, 73, 72–89. [CrossRef]
14. Langer, S.L.; Crain, A.L.; Senso, M.M.; Levy, R.L.; Sherwood, N.E. Predicting child physical activity and screen time: Parental
sup-port for physical activity and general parenting styles. J. Pediatr. Psychol. 2014, 39, 633–642. [CrossRef] [PubMed]
15. Gunn, H.E.; O’Rourke, F.; Dahl, R.E.; Goldstein, T.R.; Rofey, D.L.; Forbes, E.E.; Shaw, D.S. Young adolescent sleep is associated
with parental monitoring. Sleep Health 2019, 5, 58–63. [CrossRef]
16. Arredondo, E.; Elder, J.P.; Ayala, G.X.; Campbell, N.; Baquero, B.; Duerksen, S. Is parenting style related to children’s healthy
eating and physical activity in Latino families? Health Educ. Res. 2006, 21, 862–871. [CrossRef]
17. Gentile, D.A.; Reimer, R.A.; Nathanson, A.I.; Walsh, D.A.; Eisenmann, J.C. Protective effects of parental monitoring of children’s
media use a prospective study. JAMA Pediatr. 2014, 168, 479–484. [CrossRef]
18. Machado, A.K.F.; Wendt, A.; Ricardo, L.I.; Marmitt, L.P.; Martins, R.C. Are parental monitoring and support related with
loneliness and problems to sleep in adolescents? Results from the Brazilian School-based Health Survey. Child. Youth Serv. Rev.
2020, 119, 105682. [CrossRef]
19. Moos, R.H.; Moos, B.S. Family Environment Scale Manual: Development, Applications, Research, 3rd ed.; Consulting Psychologist
Press: Palo Alta, CA, USA, 1994.
20. Conger, R.D.; Ge, X.; Elder, G.H.; O Lorenz, F.; Simons, R.L. Economic stress, coercive family process, and developmental
problems of adolescents. Child. Dev. 1994, 65, 541–561. [CrossRef]
21. Sadeh, A. Consequences of Sleep Loss or Sleep Disruption in Children. Sleep Med. Clin. 2007, 2, 513–520. [CrossRef]
22. Khor, S.P.; Anne, M.; Aldridge, G.; Bei, B.; Yap, M.B.H. Modifiable parental factors in adolescent sleep: A systematic review and
meta-analysis. Sleep Med. Rev. 2021, 56, 101408. [CrossRef] [PubMed]
23. Gregory, A.M.; Caspi, A.; Moffitt, T.E.; Poulton, R. Family Conflict in Childhood: A Predictor of Later Insomnia. Sleep 2006, 29,
1063–1067. [CrossRef] [PubMed]
24. El-Sheikh, M.; Buckhalt, J.A.; Mize, J.; Acebo, C. Marital Conflict and Disruption of Children’s Sleep. Child Dev. 2006, 77, 31–43.
[CrossRef] [PubMed]
25. Sadeh, A. Stress, Trauma, and Sleep in Children. Child Adolesc. Psychiatr. Clin. 1996, 5, 685–700. [CrossRef]
26. Rosenblatt, P.C.; Cunningham, M.R. Television Watching and Family Tensions. J. Marriage Fam. 1976, 38, 105. [CrossRef]
Int. J. Environ. Res. Public Health 2021, 18, 699 10 of 10
27. Vandewater, E.A.; Lee, J.H.; Shim, M.-S. Family Conflict and Violent Electronic Media Use in School-Aged Children. Media
Psychol. 2005, 7, 73–86. [CrossRef]
28. Schaefer, E.S. A configurational analysis of children’s reports of parent behavior. J. Consult. Psychol. 2006, 29, 552–557. [CrossRef]
29. Brener, N.D.; Kann, L.; McManus, T.; Kinchen, S.A.; Sundberg, E.C.; Ross, J.G. Reliability of the 1999 Youth Risk Behavior Survey
questionnaire. J. Adolesc. Health 2002, 31, 336–342. [CrossRef]
30. Barch, D.M.; Albaugh, M.D.; Avenevoli, S.; Chang, L.; Clark, D.B.; Glantz, M.D.; Hudziak, J.J.; Jernigan, T.L.; Tapert, S.F.; Yurgelun-
Todd, D.; et al. Demographic, physical and mental health as-sessments in the adolescent brain and cognitive development study:
Rationale and description. Dev. Cogn. Neurosci. 2018, 32, 55–66. [CrossRef]
31. Bruni, O.; Ottaviano, S.; Guidetti, V.; Romoli, M.; Innocenzi, M.; Cortesi, F.; Giannotti, F. The Sleep Disturbance Scale for Children
(SDSC) Construct ion and validation of an instrument to evaluate sleep disturbances in childhood and adolescence. J. Sleep Res.
1996, 5, 251–261. [CrossRef]
32. Scrucca, L.; Fop, M.; Murphy, T.B.; Raftery, A.E. mclust 5: Clustering, Classification and Density Estimation Using Gaussian Finite
Mixture Models. R J. 2016, 8, 289–317. [CrossRef] [PubMed]
33. Repetti, R.L.; Taylor, S.E.; Seeman, T.E. Risky families: Family social environments and the mental and physical health of
off-spring. Psychol. Bull. 2002, 128, 330–366. [CrossRef] [PubMed]
34. Rothbart, M.K.; Ahadi, S.A.; Hershey, K.L.; Fisher, P. Investigations of temperament at three to seven years: The children’s
behav-ior questionnaire. Child. Dev. 2001, 72, 1394–1408. [CrossRef]
35. Jago, R.; Zahra, J.; Edwards, M.J.; Kesten, J.; Solomon-Moore, E.L.; Thompson, J.; Sebire, S.J. Managing the screen-viewing
behaviours of children aged 5–6 years: A qualitative analysis of parental strategies: Table 1. BMJ Open 2016, 6, e010355. [CrossRef]
[PubMed]
36. Evans, C.A.; Jordan, A.B.; Horner, J. Only two hours? A qualitative study of the challenges parents perceive in restricting child
television time. J. Fam. Issues 2011, 32, 1223–1244. [CrossRef]
37. Padilla-Walker, L.M.; Nelson, L.J. Black hawk down?: Establishing helicopter parenting as a distinct construct from other forms
of parental control during emerging adulthood. J. Adolesc. 2012, 35, 1177–1190. [CrossRef]
38. Hong, J.-C.; Hwang, M.-Y.; Kuo, Y.-C.; Hsu, W.-Y. Parental monitoring and helicopter parenting relevant to vocational student’s
procrastination and self-regulated learning. Learn. Individ. Differ. 2015, 42, 139–146. [CrossRef]
